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NAVIQATION. 
STAGCE OF WATER IN LIVERS. 

I n  the following table are shown the danger pointn in the 
rivers a t  the various stations, the highest andlowest depths for 
Jovember, 1884, with the dates of occurrence, and the moutlily 
ranges : 

Heiglita of rivers nbove loin-water mark. Noaember. 1884. 
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1874 und 1883. 
b tu 30th. 

At Chattanooga the lowest stage of water in t.he Tennessee 
river wm attained on the 17th, when the depth was seven 
inches above low-water niark,.or several inches lower than has 
been known at  this semon for seveml years ; the highest stage 
of water was observed on tlie 27th and 39t.11, wlieu the depth 
was one foot and ten inches above low-water mark. 

The Cuiiiberland river a t  Nashville was not navierable at nuv 

Red t-iaer of the north.-Saint Vincent, Minnesota: the river 
froze over during the night of the 16-17th, but the ice broke 
up on the afternooil of the day following; the  river froze over 
rigain on the 23d, closing naxigatiou for the season. 

Devil’e Lake.-Fort Totten, Dakota: Fort Totten bay was 
covered with tliiu ice on the !!d ; the lake froze over on the 
l7th, dosiug uavigatiou for the season ; ou the 19th, the  high 
nortliwesterly winds broke np the ice in the body of the lake, 
and heaved i t  along the shores, iii some places, to depths of 
several Feet. 

Mia8iest‘ppi river.-Siiiit Paul, Minnesota : the last steamer 
of the  season to leave th is  port, clepart.ed for Saint Louis on 

- 

the 13th; floating ice in h? lm,  aid the first p.eruiauent ice 
formed a,loiig the shores, on the 20th; floa,ting ice continued on 
t,he Y l x t ,  93d, and 33d; at 11 a. in. ou the 34th, .an ice dam 
formed, eiid by noon, the river W R S  covered with ice as far as 
could be observed. 

Lrt Crosse, Wisconsiu: floating ice from 33d to 36t.h; river 
froze over on t.be 37th ; persous crossed the river 011 the ice on 
28th ; the last boat of the season left ou the 33d. 

Diibuqne, IOWR : floatiug ice in river from 3dtli to 30th ; all 
boats were laid 01) for tlie winter and tiavigstioii closed for the 
Reason 011 the Blst,. 

Davenport, Iowa : floating ice in  river from 25th to 30th ; 
the steamer L L  Wes Ita~nbo’~ p~ssecl northward on the Bd,  being 
the lest boat of t.he seasoii. 

Muscstine, Miincatine couiit,g; Iowa, : t,he first floating ice in 
river \vas observed 011 35th. 

Keoknk, Iowa : light floatiiig ice in iiver on 38th and 30th; 
niwigiit.ioii WH.K closed for the season on the latter date. 

Missouri ricw..-Fort Yates, Dakota : floatiug ice in river on 
the 4th, 5th, Gth, lYth,  19th, Slsf, 253,; the river froze over 
dnring the night of the 2939d. 

Fort Sully, Da,kota. : Boating ice on the 5th and Gtli ; t.lie river 
froze over during the uiglit of the 17-18th; the high winds on 
t,he 19th broke np the ice; river froze again ou the 3OOt.h; ice 
moved oiit of river on the 34th. 

Fort Bennett, Dakota : floating ice on the 2lst. 
Yir.q?ioketa river.-Mon ticello, Jones coiinty, Iowa : river 

fi-oze over on the Sdbli. 

Fort Bridger, Wyoming : considerable t L  anchor ice ” was ob- 
served in Black’s Fork of Green river on the morning of the 
9th. 

Edgington, Rock Idand county, Illiuois : at the close of the 
moiit,li the ground wa.8 frozen to a depth of six inches. 

MISCELLANEOUS. 

HIGH.TIDES. 

Easti)ort. Maine. 4th. 5th. 6th. 8th. 9th. 

VERIFICATIONS. 
INDIC!ATIONS. 

Y 

time during the month. fiiriagansett Pier, Rhodc Island, i9th. 
New River Inlet, North Caroliua, 5th, gth, 10th. 

Eastport, Maine, 26th. 
New River Inlet, North Carolina, 24th to 29th. 

ICE IN RIVERS AND HARBORS. 

Penobecot n’ver.-Baiigor, Maine : ice formed along the nhores 
of the river on t h e  16th ; during the night of the 18-19th tlie 
river froze over, but the ice was broken up by tlie tides cliiriug 
the dag. 

Eudsoii rizrer.-Albauy. New York : floating ice on the 31st. 
Lake Brje.-Sauduwky, Ohio: navigation for the seimon was I 

practically closed on the 39th. The steamer “Jay Coolie” 
made her last trip to the islands on this datu. 

Maume bay and river.-Toledo, Ohio : floating ice in river 
on the 2’7th, and in the bay ou the 39th. 

Rock river.-Rockford, Winuebago county, Illinoi~ : river 
partially frozen on 54th ; and on the 30th it was entirely dosed. 

Oni!oonagon &er.-Ontonagon, Michigan : on the 34th teams 

LOW TIDES. 

- ,  - 
crossed tLe river on the ice. 

Lake &hperior.-DuIuth, Minnesota : during tlie night of the 
22-23d Diiliith and Superior bays froze over. The temperature 
fell to -17O ou the 24th, when the ice was from six to seven 
inches thick. The barge ‘6Qeorge Spencer” left for the lower 
lakes on the %th, beiug the last depart- of the seasou. 

hfilraaukee river.-Milwaukee, Wisconsin : the river froze 
over on t h e  25th. 

The deteiled coniparinou of the tri-daily indications for No- 
vember, 1884, with the telegraphic reports for the succeeding 
twenty-four hours, shows the general average percentage of 
verifications to be 85.74 per cent. The percentages for the four 
elements are : Weather, 90.06; direction of the wind, 82.32; 
temperature, 89.88 ; barometer, 88.58 per cent. By geograph- 
ical districts, they are : For New England, 86.90 ; middle At- 
lantic states, 86.53 ; south Atlautic states, 86.30 ; eastern 
Gulf ststex, 84.87; western Gulf states, 87.00; lower lake 
region, 85.53 ; upper lake region, 86.15 ; Ohio vallej and Ten- 
nessee, 88.30 ; upper Mississippi valley, 84.97 ; Missouri valley, 
79.66; north Pacific coast region, 81.25: middle Pacific coast 
region, 90.83; south Pacific coast region, 91.67. There were 
eleven omissions to predict out of 3,353, or 0.34 per cent. Of the 
3,341 predictions that have been made, seventy-six, or 2.34 
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per cent., are considered to have entirely failed; one hundred 
and eight, or 3.33 per cent., were one-fourth verified; three 
hundred a,nd seventy-one, or 11.45 per cent., were one-hall 
verified; foulr hundred and eighty-three, or 14.90 per ceut.< 
were three-fonrths verified ; 3,303, or 67.91 per cent., were fiill~ 
verified, SO far as can be ascertaiued from tlie tri-dnily reports, 

Dnring November, 1586, bwo huuclred cantionary siguals were 
ordered. Of these, one hundred and eighty-two, or 91 .OO pel 
cent., were jiistifiecl by winds of’ twenty-fire miles or more pel 
hour at or within one hindred miles of’ the &tation. Ninety. 
one caiitiiona,ry off-shore sigua.ls were ordered, of which nilin. 
ber seventy-eight, or 85.71 per cent., were fhlly justified, both 
as to direction and velocity; eight-nine, or 97.80 per ceut., 
were jiistifiecl as to direction; and eighty, or 87.91 per cent., 
were justifiwl as to velocity. Two hundred and ninety-one 
signitls of all kinds were ordered, two hundred ond sisty, 01 
89.35 per cent,., being fully jnstified. These (lo not incliide 
signals ordered a t  display sta,tions where tlie relocit3 of t,he 
wind is only estimated. Of the ninety-one cautiontsrj- off-shore 
signals ordered fifty - three mer e c h a ngecl from cant ion ary , 
Two signals were ordered late. Io  sist,y-niiie cases winds of 
twenty-five miles or inore per hour were reported, for which 
no signals were ordered. 

CAUTIONARY STGNALS. 

COLD-WAVE SIGNALS. 
The following circular, issued by the Chief Signal Otticer, 

and sent to observers, postmasters, Rut1 others co-operating 
witb the Signs1 Ser\-ice, explains t h e  system now in we of 
announcing tlie approach of cold waves : 

SIGNAL OFFICE, W A R  DEPARTMEST, 
TVushinggloa city, ......................... IPS ... 
CIRCULAR. 

Published by co-operation of the War and Post Office Departments. .................................... .................................... .................................... 
SIR: The Chief Signal OtEcer is desirous of increasing the iisefulness of 

the Signal Service reports in  Vour section. The information collected bx 
the Signal Service, by means 01 the daily telegraphic reports, renders it pos- 
sible for this office to announce t.he approach of sudden changes in tempera- 
ture. 

There is scarcely an industry which would not be greatly benefited by 
warning of the approach of rold raws ,  and especially I S  this true of those 
interested in agriculture and stock-farming. 

Not possessing the necessary funds to convey this information by telegraph 
to the various sections of the country, the nest best means has been adopted, 
viz., to publish the information in the Farmers’ Bulletin, as follows: 

‘‘ COLD WAVE COMIMC).” 
Cold-wave fla has been ordered up at... ......................... and the temperature 

The country has been divided into districts, and coltl- 
wpnre stations established at  central points ; when cold 
weather is anticipated. the colt-l-rmre flag (white flag, six or 
eig!it feet square, with black centre, about two feet sqnare) 
will be ordered up at the central station and the information 
published in  the Farmers’ Bulletin. These bulletins are 
displayed at  post-offices, and it is believed tliat a much wider 
distribution of tlie information thus given may be secured 
by the display of cold-rime flags a t  the various post-offices 
where the bulletin may be received. 

The Signal Service is not prepared to fiirnish these flags 
for grneral use, but arrangements have been made with two 
firms, who ofer to furnish.these flags for a small sum, viz.: 
N. G. COPELAND & CO., 

&probably fall. ....................... in the next ............ hours. 

643 Lou~si.\s.i ATEXWE, WASHINGTOB, I). C. 
6 x 6 feet white Hap, with 2 s 2 feet black square in centre, made from 

cotton. ......................................................................... $0.65 
6 x 6 feet white flag, with 2 s 2 &et black squarein centre, made from 

best buntin with ro c in heading and toggle ....................... $“.50 

FIFTH AICD CHERRY STREETS, PHILADEI~PHIA, PA. 
H(!fkSTlvI.& BROS. C CO., 

P 
6 x 6 feet white flag, with 2 s 2 feet black square in centre, 

made from a good qualitx of bunting, with rope in 
heading and toggle ............................................ $2.40 and $3. 50 

6 x 6 feet white flag, with 4 s 4 feet black square in centre, 
made from the best standard bunting, with rope in 
heading and toggle. ............................................ $4. 00 and $5. 00 

Please correspond directly with either of the above firms. 
There may be parties residing in the vicinity of roor office willing to co- 

operate in this work by filriiishing the flag and displaying it a t  some promi- 
nent point for the benefit of the public. It is believed that much benefit 
will result from prompt action on the part of those who may be charged with 
the display of these flags, and probably some arrangement may be made 
with the railroad companies, along whose line stations may be located, to 
transmit by telegraph the order for tlie cold-wave signals before the receipt 
of the Farmers’ Bulletiu. 

Notice CJf a “ cold wave ” is given in the Farmers’ Bnlletin, which is sent 
daily to your post office or by telegraph over lines of railroads co-operating 
in this work, and the flag should be displayed at  once and should be taken 
down at the espirst.ion of 24 hours, unless a second warning is received. 

Many railroads in t.he countrj-, co-operating: with this service, receive the 
notice of ” cold waves ” by telegraph, and you may be able to make arrange- 
ments I J ~  which the warning of the approach of “cold waves” will be sent 
to you in advirnce of the receipt of the Farmers’ Bulletin. 

’his office has not the necessary funds to pay for telegraphing the warn- 
ing to each of the t.housrnds of post offices in the country, and it is, there- 
fore, a t  present necessary for you to secure your notice either from the F a r  
mers’ Bulletin or from some railroad company at  or near your place. 

W. B. HAZEN, 
Brig. 6 Rivt. Mo‘. Gea’l, 

I ani, very respectfiillx, your obedient servant. 

Chief' Signal Ode?, 6’. S. A. 
Dnring Norember one hundred aud eight cold-ware signals 

were cliq)layecl, a,nd except in two instmces, viz., at Chicago 
~ n c l  Indianapolis (for the 4 4 t h )  ell of these were justified. 

The followiiig notes from the reports of the observers iudi- 
mte the valne of these wa,rniugs, and tlie favor with which 
they are received by the general pnblic : 

Wasliingtou, District of Columbia : “ the signal (33-5 th)  
was ordered tmeuty-fonr hours in aclvauce of tlie cold wave ; 
favorable coniinents were macle by the press.” 

Louisville, Kentucky : ‘( Hainiltm Brothers, pork dealers, 
started killing in anticipation of colder weather (signal 
16-18th). The flag was displayed thirty hours in aclvance of 
blie cold ware, and attracted considerable attention ; its justi- 
catiou elicited favorable comiuent.” 

Logniiwport, Indiana : ‘6 t h e  cold-waye signals clisplajed dur- 
iiig the month were just.ifiec1 and mere of vast benefit to our 
peol)le ; bot,li the press ancl the genera.1 public are pleased that 
these warnings are given by the tlepa,rtmeut.” 

Leit\*euworth, Bansas : b b  decided benetits were derived fmm 
tlie (lis1)laT of t,lie cold-maw signal from the 32-34th; commis- 
sion men especially were enabled to profit by it.” 

Toledo, Ohio: ‘( Dhe display o! cold-wave signals during the 
month was of especial benefit to gardeners, fishermen, roofers, 
nncl dee1er.r in oysters, finit, and vegetables. The warnings were 
hriiislierl t.o tlie ofiicials of t,he various railroads cen teriug 
liere, by whom they are distdmtecl over a wide area. As soon 
,IS arrangein en ts are coiu ple ted t. li i s in forni a.ti 011 wi I1 reach 
more t h u  two hundred t,omns in Ohio, Michigan, and btliana.” 

Auburn, Alahtma : (‘ iiinch interest is taken in the predic- 
Lions ; t,lie (lisplap are wa,tcbed for iinpittieutly iu the nioru- 
iiig, and the people govern their daily movement.s by then]. 
They are rema,rkablg itcCurate. The citizens of this state are 
rery grateful to the Chief 8igna.I Officer for this liberality.” 

Clintt~~oogii, Teuiiessee : “ the displaFs are noted closely 
bg the cominiinitmy, and tlne action taken, especially by coal 
ilealers in liq-iiig in wpplies, &c. 

Burliugtoii, Iowa : L b  the display (2!2-24tli) was in every way 
jiistifiecl ; the temperature fell 4Bo in ten hours.” 

Phila~delphia., Peuusyl vania : bb  tlie weather followiug the 
?olcl-wa.ve signel rlisplap fully jiistifiecl the same ; the warn- 
iugs were fiivorably comnir.uted upon by all newspgpers pub- 
lished iu this city.” 

Alba.ny, New York : “ many expression8 of faxor conceru- 
:ng tlie cold-wave Signill displays.” 

Baltimore, I\la,ryland : (( the iuforuiation furnished during 
:,he ntonth through the display of cold-wave signals has been 
leemed of great wine by ma.ny opter  packers ancl fruit im- 
1ort.ers. ” 

Bnffalo, New York: ‘‘tlie warning from this displa,y wits 
iniely and correct, ancl the l>eiiefits derived were general.” 

i\iilwaukeu, Wisconsin : (6  the displaly (22-24th) was of great 



XOVEMBER, 1884. 

Station. 

MONTHLY WEATHER REVIEW. 

I 

~ Ksngr 

Te~~ igrrntu~v  I 
nt l~ultonl. 

283 

Chicago, Illinoia ................................................ 48.3 j 33.5 

Delaware Breukwater, Delaware ..................... 09.2 i 47.2 
Dulnth, linneaotn .......................................... 42.5 35.3 

Chlacotesgue. Ylrginia.. ...............................-. 61.9 i 44.3 
Cleveland. Ohlo* ........................................... 52.4 39.4 
Detroit, Michigan .......................................... 47.2 33.0 

Eaatport, Maine ............................................... I 47.4 I 43.1 
Escanaba. Michigan .......................................... i 46.Y 35.0 

..- .- 

value to the coiumercial interest.s of this  city aiid vicinit,v. 
Copies of the order were postedon tlie Signal Service biilletiu- 
boards and given to the press, and to serera.1 railroad com- 
panies, by whom they telegmphed over this state and portioiis 
of Minnesota a.ud Iowa. Shippers of fruit saved considerable 
perishable property by lieediiig the warning." 

Professor P. H. Mell, jr., director of' the Alabania Weatlier 
Service, in his report for Nowuber, 1884, referring to weather 
forecasts by means of railway signals, reports the followiug : 

' A careful esaniination of the meteoroloaical reports from all quarters of 
the stape shows the verification of the weat%er predict,ions to be 92 per cent. 
and of the temperatiire 70 per cent.. 

The director is gratified to perceive that the public are greatly interested 
in these predictions. Several stations not on the line of the railroads desire 
the telegrams. and stations in Georgia on the Atlanta and West Point road 
have sent a request for them. The stations already equipped complain 
greatly if the telegrams are not received promptly; and all reports show a 
due appreciation of the practical benefits derived from the sjsteni. and of 
the liberality of tlie Chief Signal Otticer in so generously furnishing Ala- 
bama with the full.advantapes of these predictions. 

TEMPERATURE OF WATER. 
The following table shows the highest, aud lowest tempera- 

tures of tlie water at the sereral stations; the inoutlily range 
of water temperatnre; the average depth at  which the obser- 
vations were made ; and the meaii temperature. of the air at t.he 
stations : 

Ttmperature qf r i m t w  for hToiwnbet.. 1-?84. 

14.5 
17.0 
13.0 
13.0 
2a.o 
7.2 
4.3 
11.8 

Jacksonville. Florida ........................................ : 70.7 
Key West, Florida ...... I ..................................... 79.0 
Mncklnuw City. Michigair ................................ ~ 45.9 
Macon, Fort, North Carolina ........................... I 07.s 
Marqueite. Michigan ........................................ 4 2 3  
Milwtu~liw. \Viaconsin ............................... ! 46.4 

ATMOSPHERIC ELECTRICITY. 
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8an Francisco. (!ullfmiiia ................................. 57.5 
Ssvannall. Georgia ..................... ....................... 6.7 
Smltl~ville. North Carolina .............................. ~ 67.3 

\Vllniington,North~!arolinn .............................. j 67.0 
Toledo. Ohio ..................................................... I 47.5 
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Ann Arbor, Michigm, %I: aiiroral light visible from 6 to 
8 p. m. 

T o I Y ) ~ ~ ~ ,  Ontario : aiirora.1 light \Viis observed on the 2d, 
viz : from 8.30 to 5.15 p. ni., fiue display of strea,mers and 
pat,ches of a,urora; 9.30 p. in. fine curtain moving west. (Can- 
adian Weather Review.) 

Providence, Rhocle Island, 241 : auroral beams were seen at 
9 p ni., duriiig bright moonlight; no n ~ h  ai18 discernible. 

Mountainrille, New York, 31  : L c  aurora streaming iip from 
went t.o east cliiriiig the erening.?' 

Point, Judith, Rhode Island, 2d : itn auroral dieplay began at 
G.42 p. m., a.t first consisting of st,reamers of yellow, blue, and 
given, 1ia.ring a waving motion. At 7.05 1). m. the streamers 
disappeared, letwing a diffused light which remained until 
10.05 p. m., wlieu a narrow arch appeared for about fire min- 
utes; between 10.12 and 10.25 p. 111. beains of briglit yellow 
were observed ; at inidiiight only a fa.int light remained. 

Tl~nt~cher's Tsland, Massacliuaetta, Srl : traces of' an a-urora 
were observed from 6.30 to 9.30 p. m. 

Eastport, Meine, 2d: a brillimt auroral :irch of about 25O 
altitude was observed from 6 to T p. in. 

Coruish: Maine, Sd : auroral st.renniers were risible a.t 5.30 
D; m. 

Block Island, Rhode Isla,ncl, Si1 : a brilliant a.ui.or~l arch, 
esteiiding from northwest to nort,lieast .and to ail altitude of 
100, w ~ s  observed at 6.45 1). m. j beam of bright blue, chang- 
iiig t.0 light green, shot up from the arch to RU altit.nde of 
30°. 

Chnibritlge, Masaaclinsettn, Sd : fine a,uroral streamers were 
observed at G.30 1). in. 

Port,liiud, BIiliue, 2c1 : it few iwroral streamers were obseived 
from '3.15 to 9.45 p. in., at the latt,er hour cloncls obscured the 
displziy. 

Ga.rcliuer, Maine, Stl : R brilliant aUrOriL appeared at  6.15 
1). ni.; at 6.30 two arches were visible with beams shooting 
upward; at 7 p. in. t,lie arches had disappeared but a bright 
light. was still \-isible, dtliongh bhe full moon shoiie brightly; 
at 7.15 the aiirora bad disappeared. 

Anrord displays occurred on other dnt.es $18 follows : 
Oina,lia, Nebrilska : the operakors of the Western Union 

telegra,ph conipany report tha,t, during the night of the 1 4 d ,  
the telegraph wires were seuaibly affected ; the clist,urbance 
was supposed to hare been clue to the iiifliieuce of' an aiirora.. 

Woodstock, Verniont : an aurora is reported to have been 
ol>serrecl on the 8th. 

Fort Totteii, Da.kot,a: a fa,int a,riroral light was observed in 
the iiorth from 6.30 to 10 p. m. 011 the 9th. 

Cnmbridge, I\lassnchtisotts, 9th : a low nnroral arch was 
visible at 8.15 1). In.; i I t  11 1). in. it ha,d disappeared. 

Gardiuer, Maine, 9th : faint auroral beam were observed at 
G.45 p. m.; the display disappea,retl soon after 9 p. m. 

Ail a,nroral display wits aleo observed at Coruisli, Maiue, on 
the evening of tlie 9th. 

Fort Tot,t.eii, Dakota: light traces of ilu aurora were ob- 
served at. 9 1). in. ou tlie 10th. 

North Colebrooli, Coiiuecticut : an aurora was observed at 
11.50 p. m. on the 11th. 

At Winnipeg, Maliitoba, rturora.1 displays were observed on 
tlie eveuinps of the 13th and 14th. 

AURORAS. 
But tew auroral display+, none of which were noted fbr bril- 

liancy or extent of observation, occurred during November. 
On the eveuing of tlie 3d, a display occurred which waa ob- 
served at  Fort Bennett, Dakota; Winnipeg, Mnuit,oba ; Anu 
Arbor, Michigan ; Toronto, Ontario ; Mountainrille, New York, 
and at numerous stations in New England. The following 
reports relate to t.liis display. 

Fort Bennett? Dakota, Sd: a faint auroral display was oh- 
served in tlie nortliwest,ern sky at  7.50 p. m. 

Moorheiil, Minnesota, 17th : a fitint aurora was visible from 
8.55 to 10.15 p. m., consisting of' a pale glow reaching fmrn 
uorth bo northeast, and to an altitude of 35O: a few slender 
streamers mere observed from S.45 to 9.10 p. m. 

At Fort Totten, Dakota, an auroral arch aasobserred in the 
north from 8.30 to 11.20 p. m. on the 17th; and a t  Cambridge, 
Massachusetts, nt 11 1). m. on the same date, a low anroral arch 
was risible. 

Manixtique, Michigau : a diffuse auroral light was risible in 
tlie uorth 011 the e\-eiiing of the l'ith, from 8 1). m. iintil mid- 
night. 

Gardiuer, Maine, lSth : briglit aurora at  8 p. m. ; at 9 p. m., 
it lint1 disappeared. 
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